Attl Jjajj j £LjA\j Att AasJIj Attl ^-uu 

lA^j* USj <U AaJ £1S JL2aj <> j Jig-all j$i aIa! dAfj <> 

4jaj1jjj.1I AaIujVI ( flunallj fJlxSl ^jk Ai jjjlaSI ^jaaaSI ^jl I jji^Vil ^ jJaj 1 Aft) 

lift Jld ^yjj J^ua j]| Ajlafr <— ibjx-ufl A^ljjjj 6^ J Aj^Ifr jUjla a Aft J JjAj ^yi^J 

^fltJaVt CjI jj-^t u^aj t$J) uiL^a JJUj Jax* CjLjSj SjI^V ^ j *J*L4 

£t£.A l^jj^ (J^j Sj^jj JLA £j£j fj^ll A^Ljiit Sjj^Jtj (Sj^S £j£j 

AaaIs* jJ jrtl^j ^j-uiJt life £a £a[ju1\ (jSA Lfrj*\^jjJ j t^LlJ) SJl^l ^jj ^ j <> j 

f Ujj JSLuua J-a <Ut^ ^ j^Vt ^ Jluut tJt I^JjJju j JaUjJI j AjIjjI^ 

Oa C£j£\ ^ t^iS) CjS j]) o^iJ Ajljii U j l^I^i tg-L* jblkt CjJ jUj 4illL^t 

jj AjIaxJI lj( jla^Jt <jla*j ^j^aiu 4J-a S j)jj-uu!iU practical microbiology 

practical microbiology manual ^jj^VI ^ c> 

Jjj^I f tj^u ^Jt^il di^j jAj 



£t jj) J^t Aajjjj ^-j-t^*J( Jl-^^ J-4xJ( JjJjIa ^ JtH^ <^J^j ^jJI ^j-a-uJt £t jj( Ja*t jA ^JijjjjjJt 
JaLujjl jjuj ^ jJl j ^ J] jjj jj ^jJjjlu4jl£)Ajj^iJl l-ua j-uaij L^JjLuai ( fllla aj (^j Jj jluujlS) Aj1j£ jit ljUjISJ) 
^ui ^Jbdl Jja (ijJ^j ^ilt ^pIasJI ^IjAJI A^ualt ljVIa ljJpI Jjj-ula jA j A^jjI jA V J^LiJt ^ULJI 

£y* j Ajj]( lj^Lus^ Jiuj ^Jt ^ Jjj La-a ^^t.Jl Jl g ^t) ^ JiuJ AjI JaI c-j-luoj SlijU UAJ^uLd ^ J]jjjjjJ| 

LJj-aJt 

jjP S jj-^j cjJ^j) JUJa^U a^uu ljVIj* uji^j <jl jt jJUP a^uuJ Lai Aj^jjj ^ jJ jjj jjJ| ^*uij AjLu^VI (jj^J 
Cj' j' £ JJ^' jXAuij jt (AjujJaJt ^-w^l I «^ JUJaVt f (Jil Aj jLalt Jlj^ll CjjJj uj^uj J^V (JJ^ 

jJ^fljJt f J^-A f^dttJ (JJ*J 

JtJj Sjj^a f tj^Jt AjfcUa) jt f I Jill jJlux* Aj£L2a) Aj>jjj CjJ^j jt jiaj Luajj ^yj| li$j ^^jJ| ljVIa 

JjjL (p, qA1j!\ laliaJI AjJ^tu^A <^A ljL^aJI ^^Ui S jki Jjt £jS2 ^ Jl jjj jjJI ^-uujJI ljVIa 
LJ^J ^J-oul ( JjbjJ^^uJl Jl UXS CjIp AiUa£t ui^jj ^Pll^ ^Ajj JL^^j J-4 (j-oijj cj jjj) Jjj^ jj 
4 *< a *1\ S Jja jJl AIluj jil ^A IgJj Cjj^i Ajju^xJI tj^LaJb 4Jabjj| JjS ^uJI AJjIjla jLua^Jl U^- 4 - 4 
dJj ^li (^jjJ] (jitj^i Jjaj ^ J£ (,-ju.ou) ^uJb ^jjI uaj ^fl ^ j£A-Jl ^JajjJ] AJLla^t jib AJU j ^^Uli 

Jj^S Alu4 Cj^jit |JA (JJ^JJ 

AjIj S jj^a ^ ^ J^Vl CjUjLSII l^_Lu^ j fjaiU Aj^jj^J) Ljjjj£jJ1 Cj^jU ^ 

UI^la ^UjV AjjJIa^l uijjlaJt ^Jp ui jsull Y 

LIoxa AjjUj j J^d. V 

^UuSaJI ^ A.jjJpli ^te. ULLaJlj OriJ^ 5 
(^jJ jjj ^^Lui£ A-4l J-kluj! AjIjS 1 

J-4*1S AjjUa^t ljIJjloJ) 

******** 4 (tSL^li jSjj)AjaUJ ^tjt 4 jbiit LjjjUt)Ajjia JjJUj CjIjJL Y 

f jfrriti j 1 fljlajjlt AjI-P J*j CjIjJ^I ( %^t nt Oj^- ^ 

AJ( ^ H Jl^aJb AJ( Jjj^I ^^4j * * * * (jjj^ijjj) \<\ SjIja ljUjJ ^ (JjIaj £ 

Ail£j]( £ij >4 



♦ «»♦ «» 

AjJjJI* ^ Oj^ ^tjjJ wM- ^ 

£-ua jj ^jiiil ^£^.4 < ^ r ^l^j 4J| AjIujI (^J^ A ^ ixuujJt 

ujjjUSUJ^U - M 

bright-field ji phase-contrast ^ ujji^jji^ - ^ n 

(AijijJI ljUjI£J( ^±kluu)4^S3L4 ^jjj Jblat - ^ V 

4jL.ua LjblgJ lj) J ^ jSj-aJI -ijiaJb Aj£jj^^Lj AjaI^J c-ujIj) - ^ A 

j j - ^ j JtgJ> - Y * 

( IgJ ljuJjJI uijiaJl jjoS ~jj jl ljLjJ j-uaj I^JI^IujI ££^j)fUjVtf t uiJji^ ljLusU _ Y ^ 

^ULl JjLuujj £t>iiiJ <j^ti£t _YV 
(u&£jjjI) jt$* - Y£ 

^jlajj i-ij+AA j) ia^Lk - Y A 

- " 

j„jUl \i A\ A JjIjjji (_uJaj JI^a - f • 

A^luil ^ 2 .a-., ...ft j| j^Sl 

^Uia ^la j) ^ jjj j-^Vl Ljlilui ^la 
Aa-lu2^ dLLxJ) A pU^] Jj^ a 



cr 11 - 4 % ^ JAh JjM Jj-^ 
(iaujj j£ ^S Sj jSIa j) j^UI .laLujjt CjUjLa 



- 5UU Ol^L^I 

A^LgJl Ajiabl^Vl CjI jLiJI o^ju jL^jI d jjJaauj ^ jSj uaaj I jJ Sti jJl ^1 ci&l jj ^ill JjjL & ^^Jl 

tiUk't <^JI 4 jaili b ) : ^1 JUS 4 U jj ^alu4 j 4.jip <&l ^lua ^jiD uili CjjS j JlS <&l lhW^ 0^ 

£ji ^Ifclj 4 (jAlujli ljjaIuj! IjIj 4 ^1 jLili CjjIui lit 4 tilAUi 6 i^j ^1 lai^j 4 tilla&Aj iaWt : CjUi£ 

. j-ua • JlSj ^iajlSl dljj ( ui-^alt Cji^ j £0i\ CjaSj 4 tiL-Ic* jS f <^-ub V) <£! JJ-*^ ^ 

fj.kJt £,i*yJI j f UyJI Vj (ji jVt v i f ^ £a jJsj V ^ ill <&t f*uu ) JjS Jl« jtS&t <> J^V L Y 

<j^!>U>Vt S jj^ Sf IjSj.. .f ^JS d>i-y {1 (4^*1 c« A Cf-^l O- 4 ^ ..^J- 4 ..( 



JlSj (f Lui Laj VI ^-aI^ <> ^-uu (jjlaj^j Vj)^^ JlS Jaj ^1 ^ JUijVlj AjligJI uJLj f T 

(Jus^i ^1 cti ^1 01^ u di 02 e k u sct^yi 

J^jlaJI Jil J ULaj LJ >uJ|j J£^l jJ-AJ 
<^Sl j ^US f I jjjI J-^j CjS jJI Jl jla AJl j SjUaJ j CjlJtiS j uSJI ^1 j f I jjjI uaaj 
ufcl£jjjVI ^ j»S*j ji ^jjjlS JjI^-4 (> % ^ Aj-uJ AiLubl ^ Ijja ijlSu AjiluiiUlj Aj^UJil CjI jAJ 

L^^Ij^j^I jaj 

(^a^JI 2 .a 1^ jjii) jjyi uS jL jdyiS J^jj)^UiA4ll jjjaJI JSI ^S ^Jio^j jjVI 
(J^jJI flax** ^gk JL^aVI j^Ij-^ J^-^l Ji ^-ujII jLux^JI ^ I^jj 

^^jjjis % ^ * aj-uJ c^j^ j^- 3 - 4 Jj-^ 4 ^ ft^-iftn ^la^Sfl JS J^i 

C)SJ 0\ LT^\ Jrf*> t- 4 J^S J- 4 -^ ^ L^^ 5 ^01 JJ^Jl 



£a ^iijjt lJ^ISjjjVI <^4 L^4j1xj ^jj f A a^Lma!\ LLujjVtj ljjUoJI g2Ull f UK j£ 

A.-!* £ Jj^]( ^Ikj J-4*_a]| Jj^^ A^t^i (JdUJ^L* tilUA 

(jXA^j ljVUj jtj-^t ^ Jjj Lla fUlal! 1 j^Sj j4 (jllj AjJxa jj£ ^)£t£-uJt 

Aix^j Ajli jll hAi ljIjj^aIs J-aa-aJI life jjSj jl uaaj ^AjlaJt J-abuJt ^uJI lift ^-Ic* CjUjVI ft j^V 

4jJp JJIsj U4 



(A-aLU ^ £14151 ^jJjjIuj lAL 4jL$J lj j4 Cj^^jj^JI dlj £j£2S)c£L^j*J 4Jji4 

jajjjji^jiiit ^ V) jrljjl S j>^a ^4 ^jSj db!lk &\ U£ jjuJI f UjI (blood agar) 

iyfliu Ajii-ua 4.1 £ji j£ (A-B-C-D-E-F-G) f jlj^jrf ^jiuijiiil Ujj^j ^> 

A*4j j-aJ( S jlj^Jt 

Jj4 ^IS 4JU ^4 £ ^-4 J&\ ^j^jjJj^it ^UJall JaUajl ^4 j^Sj ^J^JJ ^Jjjj-ujjIS 1 ^J^-J 

^IkJ^I dU^L ^iit- £>1£UL ^U^t ^ j^J AJU ^4 U£ t^aiiJ^ ^UiaJb o^LkJ) XyiSbll ^ 

0' c« A ^^J^ ^j) jt (egg yolk medium) (j^-^t <J*#& o^^i)^J (j* Sjj^jjJI 



AljjiaJl dlj A±kluu JiauJt tifc J1a (jLs-maj V B - F 0^ 4^tiJt ljI^jjJI <ji*jj C - D 

£t jjSfb is jUL AjJpli jj£Sfl U* 0^ jSS £tiA Aajjj ^ ill faJt £t du^A-B 6^ j^l ^ ^ 

^Lji A V S J-aJ ° rV Cj^L^j jaJI U JjP ^ jSSj S jl JJail 
tgiiaJ jt bjjuiJI jaJa^jJ Aajjj t$la Jj^l* j mil AjjjjSJI <LlaUI JaI J tj^jla ^yJI £j£j 

JjjISj ^ * Sj-aTA * SjIja <ji jju tit Aliicti jISj) Sjt j^Jt <Ajj^lijjV <jjjIu^ ^ 
)jj p j^tt j^Luja 4Jt ^£ (jIsLa^U (jij*J (Jt jt A^Lui ) Y (j- 4 J^t Sj^ f tj^-U (jijxj tit AJLl^li jIL- Y 

^yi (-uSjll 4jL1a A^jSjJj c^tj*. C> Oj^J C$ LjjJJJJ CP Sjb^ fyyJt- V 

J A^uiliaj 4 auA S jj-uaj lAj^uJ *j La tit <j^^ui (j jyla Jj£] 4jj&Ht ^uJt diVb-uuJjS ^ \- £ 

= A ^U-^ ^-uJt o-a <&\11\ jaJt) iiiSjJt tiA (Ja jjju ^3i) Ajiaxlt CjbjJLualt JjJxlt dUA 

^/fSjxjj^ \ =^1\ Ojj <> ^ cW/f*- 0,001 
kd °? (SJ*&\ Jvh^ <J*** ArY c^OJ^Ai kd W^LjUa^I A £ji £)Ujl*l\ cM*$- 

ikjt jj U-a ^t J-aJt iajjjjj ^^t qaaa * * A £>a Oj*^J 
j j£j j ApLjj VI ^Jt T i (j- 4 S jlL) ^LuuIujV) ^jj jia ^.oili ^jijxjJt ixj ^,auu11 c>atj^t jj^ia *\ 

AjjjJt Q^>ij ^Jt tf Jjj tf J£>4it ^^axit JI^aA ^ Cjtjjjb ^Jtjt Vgrt^kt citjIaSft 
SlajM ^p^Jt LiSjl ( Jiu&t ^t ja^Jt ^Jp( ^jt£ JIA- jlaJI 

J^a ojj^jV) ^Jx!aj Ajjll^t CjLauVt o^axj lj j-uu)^ujJ( ti^ (jj* AjlijU JjaIaJ) ^jjlLj Jajj V - V 
Jjaj Ciij CjUuVI fJa*-A (jiij Ljtjji ^Jp JbjjJt ^^J^ f Ua^t Jjjla £p> ^JJjjjjjJ) 
j£ ^uili tj-uaj*J ^-^j-aJI AjISjJ laid j ( Jbjilt) ^yJI Jlua^ j^jl^t fr&lj ( 4j ^t j 

0*jja1\ ^-uult o^atj^t Cjj^Ia tit ^yj] j^j^u ^SjJJ £jilt ^iijSf jt p^atj^Sft jj^Ja 

SjjU SjSj-aK Ajlkit ^Jt c>ajj^t JLkJj tf j-uj 4.1 ±^t j2j V AJUit ^Jj S-Uli ^J^ ^ 
ciS jJ AJjIa-aS ^JbjUt ^j- 4 £ Cjlp^ak 4Jl!a^t ^ ^^LLua ^jdoiH S j^aLj d Jt J-^tj ( j^-uj) V)4LjIa 

AJUit jjAJj 

ufli jj LjLua^Vb A^LaJt dUS-uiVt iallj Cj^ ^^uaxJt jL^^Jt J^ju oum *jl jjj jjJI ^uu A 

O^jSjrf^Vt^j^ 
JiuJt ^t d]i tf Jjjj >ui^ A-laAVI Jjli ^^J-uaxJt J^jjJ) 
( JlaJt ^t-uvJ ^-uj>A jt J^aj-A Jjaj ^ Vt) O 1 ^^ f^-^t -^aJJ Jjiau V jajijjjjjJt ^ H 
££aj o^Jj JtjJt jt j»jJt ljUj£- ^ AjJp uijjult <-JA-uaJ 4JlS itij Sj>ua ^ jwiJt JpUat ^ - ^ % 

tiAl iali^ ljLL^ ^ j*jJt ^> A^Luj Y £ JiLk Ajip uS j*jit 

(Ig I antibodies) O- 4 ^ SjLaa ^l^aI ^ SjL^ ja ^jijjjjJt jL^Jt jbjiit - \ \ 
\xa f*uil\ ^> Cti&jH jt (^-a B jt A ^ f-^t O- 4 J^j^ M ^tj 2 - 4 j 

djt^jSft jstj^ J^tjjj tiA j septavalent u^*^t ^ 0- 4 g,^' ^ ( A 5 B) 

A^luj^t tilt jlU iubJt jt tf jjSS 



I jjj iSJ^i\ Aj-^I 4£j2^I ljUjI£J) Cj^Lusjj^ JjJxIIj JjJaJI ^Jp ^J^t **** iS ^ 

S J^S A-^j J A ♦ Sjtj^Jt A-^j J jij) A,-4iij-ui^]| AjjjJ! ljUjaJ A.jjIj^ A^Xus lj^j J^ilt AjIa^ AjI^j JjS 

U( jAj Ajj) 5LS Ijj-aUJI j^SJ U^tJ ^jSj Lj^iJt A^tjji Ja^jj J j| 

(brucella BAP-modified cooked meat 
iLjla ^jj medium MCMM broth - chopped liver broth - TPGY broth 



J-4 Y Aibib ^ai cr^^J J ^ (Si^ j£) AjjjJI A jjla a ljUj^ j^j ljLaIja S j-u^ £-ua- ^ 

(jIaj-ajj ^tiiluib S jtj-aJt 

jt modified cooked meat medium MCMM broth jt(brucella BAP 

TPGY broth) jlchopped liver broth 

fbt SJjJ AajJ 1*3 S jtjA AajJ ^ uyjUSft ^ 
L*u4 j]| j ^ jl Ja*u4 jJl ^ S jISp j j£j la^ V J S j£ ljjjUVI o^^i^ ^ ^ bt A-ui^i Jju. V 

flil^t jt (4^tj JJt <> 4^b* U It Jju jULSI I^jj) Jt£ jt ^j^jjJj^I o-Sn jjaU 4^uj 

la^j ^4 t^ljj S Jl&b ^ j c-ujUSrt <> % ^ Ixu^t ^ fbt o Jju>4j £ ^ AJU £ 
(U j^j f iaj ^ij ^ Jt La-a d£b^jjaJt Ajb^t ^it CjJ) J-dt tiSlife Oj^J ^) c£ J^t ^bt & Sj-4] 

^La^ Jjj£ Aa-ua j ^jj ia^^t ^ J^Jt qj^juS^XI AJtjt J-a^ c-j^j ia*ou jl) jj^aj Jau A-atA AJa^La 

La£ Sj-ujLx4 AJjxJI £ jj JjS l-uJSj (jjij ia-uu jil ^jj-uj Jjjjj AjLjSJ ^ S.L4] Ajja ^ljU]| jl^ul] t-uajjua <jib 

^tjJJt JjS ^t V J j^J ^ JblaSft lai^ J 4^ 

Chopped liver 



Fresh beef liver 


500 


jUa 


g 








Peptone 


10 g 




K2HPO4 


lg 




Soluble starch 


lg 




Distilled water 


1 

liter 









jjj^ ^j) ^Jt Jjjla CP ^ajjJj^J) ^Sft f2j Jjjj A^bu SJ-a] fU ^ ^iijj t ij£Jt jJaS ^xL 

C>> Cj) jlaS Aibit Jjjia 0^ V ^ cr^JJ^-^t LH^t laj-ua ^jj ^ajjJj^JI qjH t ^bS A.Ia^uit jt 

Lf l^Jj JJ^Jt o-ST1 JiSj (ji^Jl) f jjJj^aJt Jj-uiSjjJjA jV>a ^ J djJJ-^JJ^-^t jV J-a t JJb^a 

(Aa^jj ^jjJ^aJt j 

^ £jLL*y\ jJi Aj5 SJja jjJ) Jitj-uJt AJtjV £y* AjtlaS ^ ^ j jL\ JjjISj \ * SJjJ ij£Jt ^Jxj ^ 

tfljula JjP^j^I Sj-4 V JjP ^Jj^jjJj^Jt (j-uVI aj - 2at ^ jj^a^jJ f bit ( Luat ^ j^Vt CjUjLaJt AiLuab 

JjiA Aijila q^Ij jt Sjbjj ^-a^j ^j^jjJj^it ^Sft 



Tryptone 


10 g 




Sodium thioglycollate 


lg 








Soluble starch 


lg 


tuLJ 


Dextrose 


2g 




phenol red (1% 
aqueous) 


5 

ml 




Distilled water 


1 

liter 









Modified cooked meat medium broth: 



Cooked meat medium 



Beef heart 


454 

g 


JL t-jjfl 






Protease peptone 


20 g 








Dextrose 


2g 




NaCl 


5g 





jjuZa^jl\ A^jjJa qmIj aUa^L ub L-Luujit (jdulL Jal^J) ^jjj 

^4 j^jjtj f UaP CjIj ^4 (% 1 • * ) ^SS J jzS ^4 f^Ju-bj la^jJt <> J* t ^ 4i jaSII JbuSt Ju. 

dJ.a] A-^j J A * ) ^Laa <ji ' ojj ^4j f Ut ^4 ia-ou jl) J-a X. \ £*2a jt A^Lui SXqJ AijiJl SjtjA 

( J^t j J^a4t i^lill AijjkSI)^U]| la^jJI ^4 j-ailt ^ Cj^L^j j^JI J^JJ ^^pJl ( 1 «. 1 • 

J^uoluula ( 2u4aj J-aju ^4 ^1x4 w ^ A J^J^a J-4 ^ * Lg-Li-ujj ^jJt AJjxJI j\ AJaij A4LuaL ^4- 1 

J-a ^ Ji ijA^J) Jjia^Jt jit ^^S-a JjI^a J-a ^ ^t Aiuat J-4 ^ Ji ^iaJt Jji^a J-a ^ * Jt £>*)Cjt j-a V 

jt 4laij ii dJllSt Jjla^t <> (dillS <yaJ-4 Jjl** J* ^ ^t 4iu2at Si fj £jjit * ^! <4Jal 

[Liver- jt[nutrient gelatin] ^ JaJaiia 4-iijiaj ^^tjjj ^4j 4^tjj dL» ^tiiiuib 

to jjp AJL^Jt ^4 Ax^aj [anaerobic egg yolk agar] jVeal-egg yolk agar] 

£-^2ajj ^ ill ^tAjll Jjil^alt ^4 Axuajj jLIa f Uj JjlaJt f Jjjla CP*) V ^JJ^ 5 ^ « Sj^J 

S jUj 4ju-ula Lit j-ui ^tliluit gja^Jt QjJjliit Qa AlAii 4&jjja1\ JblaVt AjLaj JjjL jl AjlaAS) 4j4 

( <U*ut 4JU ^4 JiU £jM Ik c^ijj O^ijSh *J*J ^ JJJ^ OjM ^2 ^SS O^M 

6 (J- 4 J (J^^l A.4lLui AUala (ij)i^b CjUjj j jjJI Ji^kJ ^jJ) Ajjjj£j-<aJt CjI j-4XJ-u4-4]t ^ j4j ^b) ^ Jaj 



Nutrient Gelatin 



Infusion broth 


25 g 




Gelatin 


120 

g 








Distilled water 


1 

liter 









^ja JjjjjUL ^4 A il^lt ljU J^x]) ^jbjJ ^jj ^ja c-uI4jJ1 ^4 1 ^ Sji - qjj ^4 1 g <?it J ^Jt CjU j£^Jt AiLuab ^4 
* jY (jb^alj jt Sjbjj ^-a^j V j£ J-atxa ^JAjjJj^Jt ^Sft !aj-uatj AajJ SjtjA AajJ 
^4 A1j4j ^ d S JjJ ^ Y \ SjtjA AajJ Hp ^uJt ^4 l^i^j f UaP ljIJ <-ujb) ^4 L^uj jit ^ 

Liver- Veal Agar 



Liver, infusion 


50 g 




Starch, 


10 g 


IAS 



from 






soluble 






Veal, infusion 
from 


500 

g 




Casein, 
isoelectric 


2g 








Protease 
peptone 


20 g 




NaCl 


5g 










Neopeptone 


1.3 




Sodium 

* A A 

nitrate 


2g 






g 








Tryptone 


1.3 

g 




Gelatin 


20 g 














Dextrose 






Agar 


Il5g 




Distilled water 


jJajL* f. La 


1 liter 



Liver- Veal-Egg Yolk Agar 







U*4i 


Fresh eggs, yolks only 


2 or 3 










Liver veal agar 


48.5 g 








Distilled water 


500 
ml 









Egg yolk emulsion 



JjLuJI liver veal agar o- 4 * * l^! f^*- 4 <>^ J^- 4 J-k-^t cAm^ J- 4 * * 

L^JjJajj A^j&ja jjAJI CjtejjJt JjULV! jli J fJ4 S >1aJ V d S jIja 4j*jj jj& AJLua^Jt 



Anaerobic Egg Yolk Agar 
-Agar base 



Yeast extract 


5g 








Tryptone 


5g 




Proteose peptone 


20 g 








NaCl 


5g 








Agar 


20 g 




Distilled water 


1 liter 





CjU jLa!\ ^jLjjJ ^jj cjjISjJI j jiluull l^uasu CjU jLaJl Actual j ^ 
4Ij3j ^ \ Y ^ SjIja 4j>jj jjP ^AjlaJ) ^ 1^-^ j f Ua£ ljI J l-ujU ^ Jxu j]| u-luOj ^ 

* 4 Y (jL^j&j jt S jLjj V J-abua jj& ^jj^jjJj^JI ajulatj 

- * Ja^ujjJt jj-ua^j 

^ ^Sx-aJI jlUI JjI^-a ^4 o^ 3 ^ Jj-^-a J- 4 ^ * <-L2al ^1 JjVt f J^it S jt 4a jJ (jii^j ^ 
SjIja jJijifl I^jjJajj ^ ^ 4jj^>4 jrfiii jj^t 6* <jW^* c> f° SjIja 4j>jJ 





^Jijjjjj ^jjjjj^jji£JJ (jj£j (jl AjIuu ^jJt Lj(j^*j^uaJ( jbliJ V 

ixujj f tj-U4 CjUjJ JJji] ^li^J LJJA^I ^jj| Cj|j-4XJ-U^J( (J-4 tJjJ> 3 tj^ft a Cj(j^*lu4-4 j-ui£ jLj^L ^£ 

Ajj^a j( f LuuIa AjjA4 j) ljIj^jlLul^J) diA j£j (j^ajjJt f L^^a ^ jj^^Jt ja-u4 jJt j) ^j^U^Jt 

Aj^jjU) Jj-ujI (j jJ lj) J SHjj^J) CjIj-43lLu4-4]| (j j£j (jl J^jjj ^A-oIajj-4 jjp d j^jlLula]) ufllj^ (jj£j La bJl^^ 

( JjUluJ] 

(j\ jJV tjj£^ l^Ia^j Jj^jj U]li jajdjjlu4jl£J( ljIj^jlLula ^jli ^jiajjJl f Ij^a ^ jj^j Js^uj j j-ajJ| f UjI 



fjl JJJ JJ ^ J J Jj JJ-UJ Cj(j-4XJ-U4-4 ^A Jat-UijVl LJ-4J Cj| J-43L1U4 

^uiJt £LJJJ V IgJt jj£ A^jLula Ajj^Jxa ^2jLu3.k t^J ^ JJ-bjJ-uj jlSJl AlJlC' Jtjil jJJ^Jl dUA <jt dua 

cooked meat medium jl chopped liver broth cr^ J 1 ^ 

JjS ^.ua j-a jA ^bt S ,1a! AJLua^Jt ^ t^juia jj ^2 

ujjUill Jj jL 0^ lalyi jSfl ^4 f-uJt J»j Jj±auJ jbHI J^ju f2 ^ bl a Jxj- A 

SJjJ jlifl ia^Vj la^lai) (>• J* * jY <La&j £j]aJI ^ jlilt £ia*J ^ ^ ^ : Y ^ jY ^j^jj^A <jJ 

^a j t^ji* aju ^ ^jjJj^jJi *u** ^ uSj*ii] jii jt ? bl r 

diit Ljlu*. diljJU CjSjJI f 12 JLi tf Jjj <Jt jiaSh ^ Jjuia <jJSlil ?Jaj f t o^jt 

w ' J jj \\ JL^aJI JijjJ A^JJJ LJ J^J) ^li-uJt 

JibJI dJA ^A^jLL* oil jP) ljllu^ USajl Aiibdl diA Jtji) ^^t^USSS ^ifl ^jjULU) ^ Aia^U 

AJjxJI ^ jit CjUjLS J jaj jA ljj^uJI ^1 J J V CjU^UJ! dJA jj^ia UJ^ 



V ^j^jjJjA CjII^jS j-i^a^j 

^ ^j^jjJjA jL Cjli^jfl jj^u 

^ajjJjA ^jj-uuIjjj * jY ^ Jji Y « * -ajjj^aJt Jj^jjJjA JjI^-a jVj^ * jY £}a J-4 Y A jo <J^( 

J-4 ^ * * * JjW a\) ^Lj ^la^ f LaII ( Luat CjLLuj j$ jjjj) 

^ jY ^jajj JjA CjIIuj j4 J^^u 



Gelatin 


2g 








/fib 


Na 2 HP0 4 










ljLLuu j4 


Distilled water 


1 liter 


jJaLa f La 



4jL4j Y * S ±a1 \ 1 \ <^4 aj 4aiuaJt ljU jIaJI 



dlj 4^tjj Sjl^b ^4 £)lji4II jJI jXA-uult (jilj^l LJj^iai ^Jl 4^b^t 

AjjIja uijjia <^4 Ua^I jL^j^b ^ egg yolk agar medium jt nutrient agar 

^jjjjjluuljlJI t j^Sfl bjjjlJt <> 4Jj*it f 142 & ja! J ^IjfS tijjfill 

£jj&LaJlj ^jjjJI Jlau A^sliL £l4 til A - B ^jJJjjlyoljifl ^ Ja( J^ai jA Lj^ikaJt Ala^U 

La^jJp ui jxjII I A-aU >4jJl ia-u4 j <^4 

jl jSj u^j lil ^fi £l£ cfl#t U jjS jj £ji ^ ^ CjI jiaiJI d!5 J£ bjji£JI J^a4 jiu til 

fj Jj±jJI la-uu jit J* H AijJaj ^ ^jJAlt la-ui jit <> ikb) J^aiJI A-aIaP Jj4 Lb^jSM ^4 4^tjjJI AjIaP 

^4 j £ jiaiJt Jj4 Js^ujj ^j-a H ^ij Aijjiaj J-a ^ ikb j-ajJI Axj 

jjb bjjj£ail J-^4 jbuIaJ CjUjP ^^J) J-axJ( ^jj jl LuaJ lj^j 

j ^jjJj jj-uJjiJ( ufljjui] 4 j;j <j ,, Jj < J A ^ o^jb^itJI b^l jLajpVI ^ 

B ^4 ^UjjI ^jJjjj-u4jl£J( AjL^J c-jj4 Cj^L^jj^JI iilij ^ Cl^b^j j2^J 



^j£1aJI ^^uJt Aj-ujj CjJIJ ^4 jjj-a]) Lj^b^jj^it JlJ t^is 



cooked meat ^ ^ jjtj (^-k uij*3 ^) ^jjjjjj-uyJjiit <> 4J^ai* s>axLu4a jLHL ^ s 

^bt Aj^Ij Si^J medium 

cooked jt - (brain-heart-infusion) ^^ia^j AUatj ^jjj^l ia^jJl <> % ^ 1* v 

meat medium 



Brain-heart-infusion 



Calf brain, infusion 
from 


200 g 






Beef heart, infusion 
from 


250 g 






Proteose peptone 






(Difco) or 


10 g 


polypeptone (Bioquest) 








NaCl 












Na 2 HP0 4 * 


2.5 g 










Dextrose 


2.0 g 




Distilled water 


1 liter 


jJajL* $. La 



<_ujmi £_a ^^>uij £ LaJI ^fl clU jLail AjI jb ^ 



Brain heart-infusion 


6.0 g 


(Ji 






Peptic digest of animal 
tissue 


6.0 g 








NaCl 


5.0 g 




Dextrose 


3.0 g 




Pancreatic digest of 
gelatin 


14.5 g 









Na 2 HP0 4 


2.5 g 








Distilled water 


1 liter 


jJajLa f. La 



^bjjJI JLaSV 4ij£j SxJ J£tj f UJt ljU jIaJI 4j(jb ^ 

<Uj2j ^ 3 SJ-aJ ^ Y ^ SjIja 4.2>jJ Hp ^ix-aJt l^k. j f UaP ljI J cjjjU L-uu jJt u-luOj ^ 
* 4 Y (jL^^j jt S JbjJ ^lauij V j£ J-atxa jj& ^Jj^jjJj^JI <j^Vt iaj-uat j 

^!>QaJl j A-iil jA V <-i jjla V Y Sjl ja» 4a ^ <cLuu £ A. T £ S.1A.S MJt-Ja^Jl ij^Jl ia-uijll j-Ja MiLuaV 1 Aj4- 
^UaJ! A.m\ jA V uijjla ^2 4£>Luu t £ S .laJ A * A uaa 1) ^1 l^juia j jjk. - jil ^ I ^Jc- ^ jj^j dijA^ AjjjjI ^1 l^t.<ia j £ S jia^J) J^a t 1^. 
^UaJ! j <Lut jA V <-i jjla 4.£-Lui t £ S IaI ^ l\ uaai) ^£ 4*Ja j Ja*ui jib ^jJla-a J4 ^ ( j IgxJa j © S jia^J! J- 4 ^ ^ 
j jA V <-i jjla 4.£-Lui t £ S IaI MJUaaJl 4*Ja j Jxuu jib ^iLa^a £ » ( Ic- j IgJt^a j 1 5 jiaaU! J* 4 * V 

jfljdu jl\ La£ ja^ui jl| jUj iail^j ujIc-Lui *\ j£ IgJ c-uIaj J-aC- J-^j S jjjS AjC- jl ^1 UJ^J j^olll JaLui jV M.j*uuib 

lj^j AjjP (j^^L ^3 ^bt ^j-uj Jxi) ^bj V S J.4] AJLua^Jl *^ » uaj AjjjjI A^ju^a j V S jiaiit J-4 Y * J^. A 

AijiJ V • SJjJ Y Y ♦ % APj-uj jjP ^ J£j-aJ( JjMj Aj14*j ^ • 

<LiJ V » S Y Y ♦ * jjP ^ JSj^il jjiaJt ^(JiJiujb Lj^Luaj^pJt J.^aij ^ Jj-ouP j£ jju 

(LiUJI JaI j JSjIaII ^Jl ^ jja Jl Jjjj 4£mUj ^JP j bjJjijJt 
^UjV t^l J-ilmt J-^j jlSn o^JuJt ^Jt £bW t^4l Jio^l J-^j Lb-jSn c>aAJ AiiluJ! iatu^ jbU Aj-uuJb 

t T iu4^ uftHatj) Cj^L^j jaJI 



5j( j^l hrj* 

jX^Jt (JJjlSj Lj^iJt JJJJ 



AjjjjSft Sur^t ja V uijjia ^ij 4JL^J( SjjS f UjI £X)ai\ ^ iai^j J ujaj cji^jjit Js meat medium 

Jaj jMftH f bJb JblaSft f jt A^ljJJt 

ia^jlt <> u^j-^ cp-M Na thioglycoate SjU ia-uijJt ^ J^aL 

cooked meat cj* * jY^tjA)3^uiLLa Aj^s iSjL^ j^^Jt cj^-^jj^JI Ojj^* ^ 

djjiA k&iai y £ S±aJ ^ajj rv rt Aajj jj^ 5jl^J( ^*^aj jL£it ^jj^' medium broth 

A^Luj Y i AJLua^Jt Ajulaj -Lj*^ Js^ujj ^ jjaj <— ijjj) ^^jjlj JjVl ixuj^il J^Y Ik Y 

^Plyi Y£ 

CjljJaii t^tj bj-s-u A^kl^l j ia-uj j j£ Y * IAJxj ^bl A^ulaa d 4 St uaa St ^k A.ju^j Joujj 

AajJ £ SjtjA AajJ JjP A^ul\ ^ laLui jSft ^bj laijAtj ( JjSft f JaJt jA tJA)^ AjilSJt 

CA jiaUt Jj-^lijj jjJt JjJaj -jj ^ Vjt i-jSlifl Cjtjlai A-aIp jIjj ^ ill jA JjSft jaJt- : 

A-LdiJl ^b L^jjJaj j <j-<aj Ajljlib A^l^Jl 

£ A^jJ ^k (jllj dlA^ AjIjIaJI LLujjVt iai^j V 



Jla A^^Lj Ja(J AuiUli) LjtjJo^it j£ ^ajj ^jl J^aij) (jS-a-a CjS j ^ j-ujL jIIj ^jl l-jajj A-iIiJt JaU S J j-^ j-aJl 
jLS^Vt j^S 4.11x4 AJLlLs 4.-uijjiA AJULSt S Jja jjJI jU^Vt o*j& ljU^Lj 

J-al jxll (jiaxj ^jls* Xajxa Aliuj jJt jLjjaI j (AjLu) Sj * jl jLlaj£) b!)LiJt jj-uj£jJ L^Ij^Iuj) 

l^uji i^jJp ^ ^ss ajjxJI 
o^jj Allj^iyi! o^j BEAD MILL HOMOGENIZERS fS^^S ja Jib^t ^ J^j 

tg-okaJ ^bi] lj jiu4jj£j^Il lj^j L£UJt ^jJo^li) aAa£, f L^IjI J*j 

- : CiljIaaJl 

Jjla^ll 5^aj JjS jjJjill ^Ij-aII Aji c$i5t 4j o^aliJt (j£jj)f ^Jaj LiUJt j^aaj Y 

A^biUJt^ ^jl^JI 

^L^aJI j j w a\) ^jj jjt^ a\\ / ^Zjjlxj^ ^-^) CjII^j^ Jji^-aj Au^l^jJl Cjbjj^il J-uiiU V 



tiA 4JiJt Jib S Jja ja!\ juaAl <11^a1\ ljUjJjVI J-axJ J jl^-a uiluaj <jt JJaL ^udl AjIHII Cj) jlai ^ 
f bb Jjjj-uij Jji^-4]( t £li til Jjt j-uuVt ^ j3 j2j V ^ A-^li J( j-4 ^Jt A^l^j j j-Lua^llt L_iJLua J^Ia-aI) 

4 IS a * a -La j£t j A uai-iia S jlj^ A^jJ ^ CjI jiailt j£ 

lajj a St J jl^-aJl jj^Ja^j AijjL 

lajj a St J ji^-aJl (j-a (jjji-a jj-ua^j- \ 



?F t 2.1* Method 1: Stock Inhibitor Solutions 

1 . PMSF stock solution: Q.2M 'm dry methanol or propanol. Dissolve 38 mg 
(M ~ 174.2) of PMSF in 1:0 mL_of solvent PMSF is toxic! Weigh this 
compound in a fume hood, and wear disposable gloves and a mask. Store 
at-20°C. 

2. 3,4-DCl stock solution: 10 rnjtfm DMSO " Dissolve 2.2 mg {M = 215) of 
3,4-DCI in J.GmL of DMSO. Store at -20 C C. 

3. lodoacetic acid stock solution: 200 mA/ in water. Dissolve 42 mg {M = 207.9) 
of sodium iodoacetate in LQ mL of water. Use immediately. 

?L E64-C stock solution: 5 mM in water. Dissolve 1 .8 mg of E64-c (M= 357.4) 
In 1 .0 ml water. Store at -2Q°C, - 

5. U 1 fi phenanthroline stock solution: 1 00 mM in methanol. Dissolve 19. 8 mg 
1,10 phenanthrohne (M = 198.2) in ID mL of methanol. Store tightly 
capped at room temperature or 4°C. 

6. EDTA stock solution: 0,5 M in water Dissolve 18:6 g EDTA (disodium 
salt, dihydrale.A* = 372.2} 7 0mj. wa*er, r \.:\ pH 7.ti or H.% 
make up to 100 mL, Stable at room tempeiaLure or 4 a C 

7. Pepstatin stock solution: 10 mAf in DMSO. Dissolve 6,9 mgpepstatin 
(M = 685.9) in 1.0 mL of DMSO. Store at-20°C. 



^bilu^l \ Sa-u-aJl J^I^^it jj-ua^j 



3.1. Method 1: Working Inhibitor Cocktails 

From the stock solutions described in Section o i - - , 

a. Serme: 200 M L PMSF (20 mM final) or 200 ii L 3 4-DCI (1 m ju r n 
<f. A«p«lfc: 100 jiL pepstrtn (1 mMfind) 

II ° P !^ ** - M ">*- wattr S. 



Pmsf= phenyl methyl sulfonyl fluoride ^jj^ JA**^ JAh 

DCI= dichloroisocoumarine jjrf* jjj-^ 

E 64= epoxide inhibitor jj 2 *^ A^j*^ 



V ^j^jjJjA <jJ cj* f JjKJ*^' cAJluu l-u^jjJI 4Ja^t jj ^jSh AjllUt t 

uibixaJt ^J-4]( ^j- 4 ^ v-ui^ J jt-v a t( ( y A ^LjjilSLj CjUjjjjjII ^J) (J JjJ 

% ^ ^ % A»%uo/ ii % r • ^ j^t ^ ^ jSrt ^ ^j^vt cjiii^ aj-uJ oj^ ii^p 

^jSrt i^s« ^ s jjja 



^uJI Aj-uJ (jlali^it J^l^-aJl Aj-uJ S JbJ dliua lAA j-ulj jtilt ^ic* (j^at j^Vt lj j^Ja LaIS A 

j!!LVI^SlijJl e ^ jt jlili Slij Jjia*dl 

Jti* 

„„0^-U o /o y ♦ 

leL+Xt % £ * j^jj 

_ ^yeiV %A. 

% © * JjP jjJ) ^ 4JI j t % % * jj£ jjJ) J-aj Uik ului jj ^yj| £t dLjua ti$£ 

jj£jjJL tJjji ^jjjj^Vt CjULui £>a % d * J^H ^ ia-uijit f^t <-y-uuj2 f UjI ^ifl lJ( 

If^Lua] uiLui* ^33) £j£LJt 4ml jj £4 % 1 % ^t J^sj ^ jjS jSII Jjjj % £ * 



Amounts of Solid Ammonium Sulfate Required to Change the Concentration 
of a Solution from a Given Starting Value to a Desired Target Value at 0°C 

Target percentage saturation at Q & C* 



Initial percentage — — — 

s aturation at 0°C 20 25 30 35 40 45 50 55 60 65 70 75 SQ 85 90 95 100 

~0 106 134 164 194 226 258 29 L 326 361 398 436 476 516 559 603 650 697 

5 79 108 137 166 197 229 262 296 33 1 36S 405 444 484 526 S70 615 662 

j0 53 81 109 139 169 200 233 266 301 337 374 412 452493 536 581 627 

15 26' 54 82 111 141 172 204 237 2l\ 306 343 381 420460 503 547 592 

30 27 55 S3 1 13 143 175 207 241 276 312 349 387 427 469 512 557 

2 5 27 56 84 1 15 146 179 21 1 245 230 317 355 395 436 473 522 

30 28 56 86 1 17 148 181 214 249 285 323 362 402 445 488 

35 28 57 87 118 151 184 218 254 291329 369 410 453 

40 . 29 58 89 120 153 187 222 258 296 335 376 418 

45 • 29 59 90 123 156 190 226263 302 342 383 

50 30 60 92 125 159 194230 26S 308 348 

55 30 61 93 127 161 197 235 273 313 

60 31 62 95 129 164 201 239 279 

65 31 63 97 132 168 205 244 

32 65 99 134 171 209 



70 

?5 32 66 10U 37. 174 

33 67 103 139 
34 68 105 

' 34 70 
35 



80 
85 
90 
95 



a g of solid ammonium sulfaie/L of solution. 



jSSl 



(CjJJJJ iiLjjiL) JJjt) ^ aJt ^Jj^ (J jtuiJ Ajslj AlC' ^JJJJ^Vt LjllLuJ L-LLuUJjJt l^luuL Ajjlait AjSjjJt <I^J-4 



hL\l J&S uu jlli £jj jjJI AjLIA £li Alailil a JA .lift j ^>«J) V j AjILuJ V AjjLj^I CjUaaUl 

> • <^4 aIjIxj SjIc.) ^jj jVI <UlaJI jjj^j jitufl) ^ 1 A< ^ jSj) AijLuJl J^aii) SjJa^ £)j£l«JI <_iuj|jil 

CjUIu. jjSjj jt^uaj ) J4 JiJ fj*i>»¥1 Cjliiuu <> ^a. AJJ (_iua! gJ^I ^4 j-ua. Y 

L$j4 (-JjC->« jJ*i! CjUjjjjJI uiuijll ^ jSj^l JjJaJI 
Aji ^uJ) J ja.j jjja) j (4 \\\ 1 nil AjjajJI ^ 1 A< )^ *J ^4j J-* * ^-j- 4 j tJ Ja> ^) Jjt-v »t) Jij|. f 

(i Jjla-JI jA I J4 ^4 41* * > 0** JJ> 0© 

(% i • j»jjj>«VI Cjliiui jjSjj Jt^uaj ) JU j» jjj j^VI CjLLLj tjUt ci^ai J j1sm»JI ^b i 

t-Luijji ^ JjJaS! MJajduljj ujduljJI J^a2) AiiSj cfcH^lj £cJjJ) *b! ^4 4£jjI i_i jl ^ c-ulalSb ^ j 

Aji ^1 Jja.j jjIII j (ASjLuJI Ajjajil US)4 tjiVn ^ j . 4.1a la. JjJa ^Ic- j JjIa^JI Jlil- e 

JjIa^JI jA I 0%4j) jli ^4 Alt ^> Ji» Jj> 0^ 
(% 1 * f J*3>»VI ^Ulu- Jj5j2 e*-^ ) J4 J£J j»j^>«VI CjUlu. ^^.jlt OJal Jjla-»ll 1 

l^jfl ujjfr jjiil CjbjjjjJ! 

Aji ^uJ) J j^j jjli) j (AijbJI Ajjauil ^ U£)Aijill • j> Aj^j JjJa p\£. j ^ Jjla^aJI JjLSU V 

Jjia-JI jA I JA (^LJj) jU ^ AJ^ ^ ja. ^la. Jjjia ^ 
(»4j (% A * <^bVL- jjSjj ^j^j ) Jil j» jjjj^VI Cililui (> * J n < -** i) Jjia-ftil ^b ^ A 

Aji ^mJI Jjaj jjjaIj (ASjIuJI AjjauJI ^ U£)< lLiaaj ^ j <J^ . Al» la. JjJa j ^1 Jjia-aJI JSjt- ^ 

( J Jjla-Jl jA lift jl4 ^4 Aj^ 9. > Jla. Jjjia 0^ 

?4j (% ^ * * f J*3>»VI ^Ulu. jjSjj ) J4 J£J ^J^VI CjUlu. ^ . jS V £ tJUat Jjia-JI ^Sb. ^ . 

uiuijli ij JjJaS 4ja^ul jj u^iljJI J^ail Alij ^4 ASjjI <_i jjj Jj*. i-uliiib 

Aj4 ^uJI J jjjaI j (AIjIuiJI Ajjauil <^4 U£)Aijill ^4 j • j \ la. JjJa j ^1 JjiawJI Jlj|- > > 

(Jt Jjlaytll jA I JA (^Lflj) jU ^4 Aj^ ^ ja> jSa. Jjjia 

Jj5j2 £;La2jl ^Oa jUJI ^Je jil jcSfl jjfU S j^4 cjlL-UiS JjIa^JI ^4 ^1 j£J oiiaJ! UK 

ilAcl^A. j uiJfjVl 

i^U-ir- uu^i 

Afi.Luu._tX ^ uja^I 



^i&i jjft uus u^jjj (o/ r . <^ij*)% t • <^!% y . jah ^ ^i^Ho^ ii* 

<UU ujUflA^U 

cjjjUSf! <>» 0^ L &- a J^J <# J J^ 4jL»fr 

Jj]a*tA jA AjJUJI £it jkaJl <Ufe (>xU jlktA * jaJI £tS-ljl cr?-WO £ jj 
(jj^)t_iu.l jJl jA 4.Jb\ll CjI jJaaJl ^ 4J& J^lU «_i jlkJI ?. J^J)-£>1£-U) A_u^> AjbjJ jj << ^jlu£L £ 

yWI AJaa.iU uaj ^ JS^ JjJai! JU* ^ umb^l *b2L Y 

bp Ajjjj! bp AjjjJ! J£ Jljii o-jJj S j>ua ^ cjjjUSH £-*^JJ ^ 

^lin ^al* b>J AjjjJ! Jjtla *U b>J Ajjjj! ^ AJjUU £,i ^131»S 4"jb*Stl Y 

AjjLuiIa CjL^£j ^Luj^j) JjUuii) o*£j - 1 mSj £)i (_L2aflVL Y* 

^ % ^ * * j^J^ fcfA* J Jauk Jjla-^JI JjjauJ Uj^UI gtltll hu£ ujUa ^ <-&i 4-1UJI ei* 

^VIS (i^L* jiua S jlja. AajJ 

yfi l^xuaj jlai! AjjlJjj! AjaS ^Jjj ^ (> Y . Lfji ^uaj jl^l ^Jfji J-*^4 ^ 

^Y= <> Y . jjAi j Jjj ^31 Aj^ill |jj 

^ ^ * * = jjUAj^JJIj ^4! tii 

. ji =% Y . jjS jj <> Y . J A^uJIj Ciliiui ^ jjJ j^VI AJU ^4 US b-iftUaS jtUSI cjUai ^ 

Ajjjxi! ^ Jjaj^JI jjSjj oubS 
diilJajlu.. dibpU Cij]) ^-4 ^b JL5 ^Jj tf Jjj ual jLVl ^ uaxJa ^-ijiil^Jaj ^IjAi! o^UjjI 
^jj 4JUi) a JA )J *) ii <S.' 1 " A (j^aljC-l ' t ' t ""J Uaji Aljlxll a ife Jl jfli ^ J^l ^ ii| ^ jjbjlS) ^ui 4ja^^U 



(V f£j <-jJ*^) lt*^* J- 4 * 4Uat j JjJ^Jl * j\ ik. V 

( £ flj VJ*^) cr*^ 4 ^ 4Uat j Jjia^l O- 4 J- 4 % J ^ ^ * 

jli ^ Lg-La j£ (j^J J ^ 0- 4 0- 4 J- 4 * ^ J- 4 * ^ J- 4 * ^ J- 4 * ^ J- 4 * J ^ ^j- 4 * ^ 

6*JJ O^J^t ^ f ^-aJ V^JJ (cr^- 4 Jj^ 4 ^»^tjJ J-a % L^jJLj Jaj) 

^ ( % j S )= £ f&j ^jjjSTI u- 4 J- 4 * ^j- 4 * f*^t jAh 

tjj ( % j % % % % % % % ^ )x t = i j VJ^&t 0- 4 J- 4 * J Y ^j- 4 * jAh 



^ ( % j% % % % % % % % % ^ )=o f£j cjJ^&t 0- 4 J- 4 * ^j- 4 * 

<J- ( * J * * * * % % % % * \ )X^ = ° f^J O" 4 J" 4 * J Y ^J" 4 * 







c> J- 4 * 




















* j » * ^ 




* J * * * ^ 


c> J- 4 ^ + 






% ^ % * * * ^ 






c> J- 4 ^ + 












(> J- 4 ^ + 



















******** 


******* 


******** 




J-4 1 * 





ljIp jaJI J3t jt (MLD) j^t * JA £t >iiJt ^Jp Lit j^t lj j^lat 4.^ j£t £t jiiit j*j 

^ jLuij L jiaJ jliil A^^Jl &JA j 4-aLuJt 
^ t jjIj-a * j * * * * ^ 
Jtldl J^-ui^ til 
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